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(54) IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce only noise 
components without reducing required areas in images in 
an image processing method for performing the multiplex 
resolution conversion of source image data and 
executing an image processing for reducing noise. 
SOLUTION: Wavelet conversion 3 is executed to the 
source image data 1 and image data 3 for respective 
plural frequency bands are obtained. Then, the image 
processing 4 for turning a signal value below a 
prescribed threshold value to '0' is performed to the 
respective image data 3. Thereafter, inverse wavelet 
conversion 5 is executed to the image data 3 to which 
the image processing 4 is performed and processed 
image data 6 are obtained. 
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. fi«7x- i/ V V K 5.r 5 ;> 7 > fcf =7 X ») Y * 3 ^ 
[0 0 0 4] £x-:rn» hfcStfcoivtBMB 

[0 0 0 5] »>x-yi/y h*»tts ««»IWf©*a 
blZ&iZm%$htzt)<DX-$>*), ZrVtW-S 
v*?->^ x-*E$P?KjSffl#ft£ftT^£-&©-t- 
to &5 (OLIVIER RI0UL and MARTIN VETTERLI; Wavelets a 
nd Signal Processing, IEEESP MAGAZINE, P. 14-38, OCTOB 
ER 199U Stephane Mai lat; Zero-Crossings of a Wavel 
et Transform, IEEE TRANSACTIONS ON INFORMATION THEO 
RY.V0L.37.no. 4,P. 1019-1033, JULY 1991 ) . 
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■T5Ci:As-e§5o 0Jx.tf, 01 Ofc^t cfc-5£, fi^f 
Sorg ft«>x-7U* r*»U &iS«&iSl££tCS£7 
x-ri/^jailfcWi:, 01 lCwr-feSCM* 
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'JxjEHlcSvvtMFfSarg ©g|5#B 
»*«7©»»B' Ctt«HW8±l/TV>*©C*Tt, 
*x-7Uv hgi&T-ttJSfi^Sorg ©»»Ak?f«t 

$8£LT^fcir>fc©fcfcS<i 

[0 0 0 9] 777^7>K75 v r*£5£?Sli 

so ffl*.tfttH¥5-244508^ ftla¥6-96200 > ^^¥6-30 



^53^9-212623 



3 

1 766^ tC 3S«e iXX *> t) . Z0 ; ?77i'7>V7* y K 
lis WBBC#LT#*;iHRT«fifcl3*ifcJ:-3!&:v;i 

yLTB»**B3ltvr*4M:-J-«£i:t:j;»>, 

r 'J > ftfcB^fcffia* 0 ©H^SfflP^ b-tTG©* S 
£©B«t:RU C©B&fc:*fLT;*?>Jc:±MUfcYX 
*CJtDv;**jra*«l/t#$rB«Sf^ ZVXTm 

mmcMLxm *> &tz tizzs kh&© i / 2 

&Z<D#trW9kiNmft&t&<b<D-Ct>i. ZZX. 15 

>7^***ttfc»£fcHtl©^BB«aq*&*i 
5 0 ^LTCOidCISB^'y-'f X©B«a»S>JHfc: 1/ 

©Ma©*SSf# btltzMm* 77"7i/7>*:?$.vYh 

[OOlOJftiJ, CC^^i'TV^vvKCo^ 
Xit^ Burt P.J., "Fast Filter Transforms for Image 

Processing" , Computer Graphics and Image Process 
ingl6#> 20~51M> 1981*P ; Crowley J. L, Stern R. 
M., "Fast Computation of the Difference of LowPa 
ss Transform" IEEETrans.on Pattern Analysis andMac 
hine Intelligence, 2^, 1984^ 3 8, Mallat 

S.G., "A Theory forMultiresolution Signal Decompos 
ition ;The Wavelet Representation" IEEETrans.on P 
attern Analysis and Machine Intelligence > 11^ 

1989*P7J§ ;Ebrahimi T.,Kunt M., "Image comp 
ression by Gabor Expansion" , Optical Engineering, 
30#, 7^, 873 ~880 M, 1991^7 3, tSiVPieter 

Vuylsteke.Emile Schoeters, "Multiscale Image Con 
trast Amplification " SPIEVol.2167 Image Processin 
g(1994),pp551 ~560 CB«Wfi«*ft"COa, 

[ooii] * u-rc©ct-5(cLTf#e>nfc5r7^T 

>tT5 ^ v h-©±T©B«Rf|H*©H«t:*tLT* mm 
£&#±iB#ll¥6-301766^KI3«$ft-0>3o C©# 

mts &mm®m&miztiix, Tiaos 

y = -mx (-x/m) P (x<0) 
y = mx (-x/m) P (x^ 0) 

du x : ®&<D&wmK.}3ttmmm 

y : &m9m#M2titzw&<D&wm£i3tt5wmm 

m : wm<Dt o zmoi&m BsH©i: 
tt©BBft*l Ofcfy hX&Zm-&m= 1 0 2 3kft 
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t^DBflfcoSWtff^*©^**, f£;b*>, p©€ 
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ft#'h£<£ftTB&©8i3;oMTfc*i£. ZLXZOi. 

scjasjMS3*ifcB«tt* &nKfttttt£«o-cB*. 

atc^-citRc+M x©?7 * n j; *) XT-?* ^ms 
* ss u & <t a * mm t ft o x \ > z o 
[0012]-^, tmm&tzs^xn, mumv 

'J>fc<B*jWK^a«H:*^T* Rtt^ft^v-fxtf 
gioTbSoo £©£»> ±f3ftl§¥6-96200 ^t* 

R©H«MfH*©B*fc:a*U &/S&R?i?i£©B&(;: 
ttLT, &nKRtf4toB«ft*©J5ft#Rtf**tii 
U c©JTO»it«©***Ci6l;-tB««4t:^t/T 

iMM^sisu B&*©v-rxj&#£ffiarf3<fc-5 

[0 0 13] 

[^A J »*L«t-5i:-r5P®] ±IB#B¥6-96200 ^ 
^*»£fctt, #R<I#*#<fttK J^^XfcffiB 

£iz&>)®t>titz®mzti^Xs ;4xiz\ixi&ft<w 

ftfe«»||B«*H«-r 5±T?ff S L < ftlV 
[0 0 14] *&9Jtt±E*Wtc£ft % R<Wi&IB&*© 

so tZ$><DX$>Zo 
[0 0 15] 

[BW*«i*-r*fc»©*s] *^{CctsB^Ma^ 

X. K&ff^©JffiBtf^©HaaT©flraft o 

ttmrnmi, mmmifim^htzm^mmmmm 

^ £tftt©Bttft#ttB««?«ffi£&-r s 3 k 1C J; 
<o •jffla»B«Ml^*»5Ci:*«rtRi:t6*0T'»*. 
[0 0 1 6] *fc % ±EB«»a*iSt:*^Ttt, BG 
ffl*R»«B«fll^©a *Jt««(f WB«Rflf«©B« 
Wffllftout, BGM£©BB«fb©BBR 

[0 0 1 7] B£ft»ft*ttfl*B?©Jtttft 
ffiBBB^©BCHB«BIBBBRflF4IBBit9©ittt 
WiijiSgi5©lui3Bfflcfc D**S<t*Ci:**ff*L 

[0 0 18] 

so [««©»«] R«BB«t:*^T, y-fX*«i4-3© 
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mmfemmxTotB^z o tt 5*aa*is-r <t *> c 
Lfcttfk ^x#i&ohb$ft«^i©igifass#ti 

ff^<t* s 0i:*.5o bfc#oT> BfttfC^XkJIfc 

[0 0 1 9] tfc, tfc«W*«H«R*«©Bftfl»C 
Wlttt, t«IJffl»«©MOTJ;!)*WI*i< i 
-f3c:i:CJ;!K ;-rx#i4o4i|l||H*ftftftC-a^ 

», V 4 X£ J; 5 HUSfct ■* d t #T 8 
[002 0] S6Cx y^xtttii*****:, Bl$£ 

Hft*©&5fcflra*fl-* *>ft*2 b $ 3 C 4: 
*#, ffiaK$©Hft£B««Si5©Bft<i: t) < t 

awc^ y>*Xtt«i:A,4rffi8£*vi\ y-fx^gio 

y>fX*«fc»>»ftWCffi«-r*c:i:*'"TJ&s. J 
[0 0 2 1] 

©»«c-3ivtiw§-r*. 

l o o 2 2 ] m i (**«»!£ «k sBft«Hi;&a©s#fltj 
a^jaa^sjis st^sii^s^tJiiB^x-^ i c*t 

©B«x-*3£$So fco-C, SBftr-^fcttb 

Sl5 41fibTft»Wft«SI»FH*7 s -^6ftffS*OT? 
[0 0 2 3] ttT*ftWCJ;SSIft©fl5»©B»t:"3^ , 
[0 0 2 4] *£MB©J&ft& 0J;Lii1$&ll!S55-l2492^ 



**vc, «Wta*»i'- h CIBIi£ftfcAtt©;ft»*a 
Bftfc 1/— «f K-Ajfcftt: J: D x^l/Bftx-* b 
•CftWR-afcfcctttftfcl/C^*. JKW^Bft 
©«*«») ttx H2Kjjvrj:S^ MWift**S'-h 
lQ£MlXi.M£J5ft (ft#A) CI/— !TK-A*ft* 

**4*«6'>-Mo*ij*ft*H (mm) cfcus* 

XI/- MO* 2 *7c**t 5 C C £ t) fTtoixfe 6 ©T* 
[0 0 2 5] &^T% JIBftx-^CttbT^x-Xl/ 

[0 0 2 6] B3tt, ftBftf-^Sorg tW-rS'Jx 
.-Xl/*>ftft©Bft*ftfBre**. ... 

[0 0 2 7] *H«©«lBC*V^Ttt» ^x-r 
1/9 hftftcaft-Sffftatafta^x-Xi/v 
4frot)©t*$>»)> MifibtMarc Antonini £©Xiftfc: 
IBftcF fit ^ 3 ©T-$> £ o 

[0 0 2 8] H3C^-fJ:3tx ISHftx-^Sorg © 
£**;SfflCS**x-XUvhHftJ:9#»&tiSH 

ftgfcHfthkc«fc&7^;i/*y>*jaa*fT5o tfe 

JH©-J|J«©7 -f y >y«ra*fflj£*£lS!lC-Bft 

^©^x-Xl/y hftftftftftHtWgO, WhO£*«>£*> 
©-Cfe£„ 

[0 0 2 9] CdT% HRg, h{i»*^x-^u-y h 
HR*D-itC*»e>i'iSfc©-ca?K MRh 
14, ttT©ftlc>i*-f*©i:*4. His, ftic*v^t 
HRh' 14, Sx-XbybftftittsSftfcBftx-* 
Jcj^x-Xlx-y hSft*fr3BCBV^ai»»*ft-r* 
©T-ifei.o *fcttT©5«2) C*-r±-5CBI»gttHR 
h' 3b»6ft»&iu a»«>x-xi/v h*ft*fi : 3fci&© 
HRg' tiHfthfr&$tt&*i* a 

[00 3 0] 
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± 1 


±2 


±3 


±4 




0.6G2949 
0.557543 


0. 263864 
0.295636 


-0.078223 
-0.023772 


-0.016864 
-0.045636 


0.026749 
0 



[0 0 3 1] 

g' = (-1) n h 

g = (-1) n h' -(2) 
£©<fc-5CbT, t>x-7]/<9 hftftftftft^WglK W 
hWRtobtlZt. *x-7b»hftftftRfflWWg0s 
WhO(cov>T, ±^4^|p]©B^$ lHft^Sirnsi 

£*ftj&a©B*R*i/2 c-rso o^-e, cob 
**«mi5i*»*ifci>x-^uy hftftftftflt^wg(k who 



V 0 , VW 0 *ctVVV 0 SilSo 
[0 0 3 2] *V^>7x-7*U»hftaftft-«*W 
Wo , WVo , VWo i^th'VVo toV^T, 1J^«^ 

i$]©b^* i mm& § cnsi < c t *ff v\ iJ**^isi 

©BiHS£l/2 i:1-5®a4ff9. cnci!), §^x 

-7i/<y hftftftRflrevvo , wv 0 , vw 0 . ww 

0 ©B^RIiJiBftx-^Sorg ©B^R©l/4 ttt 
So fc^-C, *x.-7i,9 h^gi^Rfs^VVo ©££ 
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[0 0 3 3] t*t>%, mmg, htj:DS***flt 

R*BR©-Mft©7<r;)/* ij >yjaa*ijj^**isjt: 
-■*roX7Lft*«6ffV\ 7x-7l/y h£8l&R 

Wgl*j<fcVWhl**»5t©-C*S 0 
[0 0 3 4] ::t^-71/» h£S!0MR«^VVo 
ttiWBaraco^TBIWj&WBRf 8 -*©^ fcft 
oT^ifcik B&©8¥&J8«JIB&7 f -* tit®. LT 
*#££oT^5o Lfci*oT, *x-7*|/y hBl*« 10 
R«*VVo £BRg, h-cyjfrtnjymmZMt 
c ^ J; t) . S®&x-*©JSi8ERj$#©?£'7x-7 
u y h »»*rb*v. v 0 *»*.-r««Bua^* t> fcffine 

$RM£S*9x-7Wy>£&&Rffl-SfWgl, Whl 

[0 0 3 5] 3©<taKLT, ?x-7U-y h£&ftR 
d-tWgl, Whl##©e,ft3i:, ^i-7b^» 
Rff^lWgl, Whlto^T. ±£££|Sl©B3!l£ 1 BUI 

£ D &OT!7x-7l/y h£&fly&®^WgU Whl^ti so 
*fi©ll£aE£BE:HRg, htJ;»)7-f;i/^'J>^i!0 ! 
Btfrvv, tx-ri/v hJgtffiMI*WWi , W 
Vi , vwi iJctvvvi ^fs 0 

[0 0 3 6] *V*Ttfx-7V* h*jft«R«#W 
Wi , WVi , VWi , VVi Co^T, B££#fi© 
BB£lBB:fc§fcB5l^ 9J££Aft©BRR£l/2 

««e^vvi , wvi , vwi, wwi ©bxrbb 

m&T-V Sorg ©B3IR©l/l6tft3o 
[0 0 3 7] ttT, ±J6bfc©i:BSfc:i/t, WSktm 30 
5l*>*tfc9x-7Us» hg&ftRfl^VVi ©££££ 

tfte>tife7x-7b«y h**«Re^©±saE*fi© 

BR&m3l£x C©B**«3lV^fc«>'x-ri/» MB* • 
«R«^Co^-Cs Hj£S#fiCHRg, hCJ:!>7* 
'J >?Aa£frt\ iJi-^y h^KlftRA^W 
w 2 , wv 2 , VW 2> VV 2 £f#£o 
[0 0 3 8] CO.fcSfc^x-T'l/v hftjft^Nllttl!) 
S-fZfcCiOfrx-T-b* h^^Rfl^WWo ~W 
Wtf , WVo ~WV« , VW 0 ~VWn , *3=tt5VVN <o 

&il**x-7*Uy h*ai<HSfll9WWN , WV N , V 
W N , VV N HU JlB^x-^^tfcitb-CiiJ^^lSi© 
BRR**(l/2) N fc&?Tt'«fc& #>>x-7*Uy h 
*8l«Rffl^ttNi«**V>S^fflttft#*i*fi< % JIB 

[0 0 3 9] *x-7Uy haaftRB* 

WWi (i = 0~N, tlTM) fcfc, fCB&x-^Sor 
g ©£fflB#B©W*R©R{b***'*©T*»K 14* so 



^Rff^WVj ttB&ff^Sorg ©£;£i£|nj©JS&R 
©^bfcS-f *©■<:&!), i#**Wi£ffi«ttflrei: 
ft5 e *&C»>x-7*I/s»h*tt«Rffl|#VWi BBR 
fi^Sorg ©■J*aEJ5ra®fflttR©*fli*il*<&©T«* 

[0 0 4 0] ZZ-(: S B4C^x-7*l/s»h*»|RRfl| 
**aR©«il«*«Bfc:B-rB*^-r. ft*, B4tc 

«ST-*^-r*»©i:-r5o *4b\ B4££^t-7x-7 

hRtftBRB9WW3 ttBB«*£Mft#R*s(l/ 
2) 3 CB'hbfc*©kft-3T^5. 
[0 0 4 1] fc^TN '">x-rbytB»«R«^WV 
i , VWi , WWj CtfLTB«^#***l*. ttT 
c:©B<M!iaCo^TSlB-r-B. 

[0042] %%m0fm\z^^3L~y\y-j \w&# 

B*iife»WIIB«C*^T, y-rx*i@io©{ittS 
ftR4Btf'Jt*vMKBJKVft>-C&«. Lfctfot, 
Bt«t4BR«Ul*ffit*v^Ttt, ±aUOz-7l/ 
» hBBCfc!)fs>&ftfc**x-7'i,y h£«&Rfi*f 

wvj . vwi . wwj wtut, m^mnwimififfi 

»^x-7-l/9rhBft«RB^WVi , VWi , 
WWj CHUT, B5C^t-7 l -7*^t:J;!3B^B*» 
a-r-5di:t:J:»3fTt)n5o B5C^-fT— 7>tts # 
frx— h£g!&RfI^WVj , VWi . WWj © 
B^R©»*Mta«B*T h 1 «fc 5 *3 IM94B* 0 * 
«J:atffla*ffd*©TJ*5. &4b\ «tfii£B&©* 
■BttftffttC^l^TttROBWKWiJ: t) * y -f X* 
li^t«)> c©4>raB«Rfc«fc*^TttflB©««R 
flf«J;D*BII**§<HS-ra^i:A t ff*U^. #Jx. 
KB 5 ©HfilT h 2 ©J; 5 CBROlfi^R^T h 1 «fc D 

[oo 4 3] *w, msiZTrst^^yMzx^mmifi 

mZtlfz^x-y^v hjgRfiRRfll^WVi , VWj . 
WWi C»LT**x-ri/y hB«**t. 
[0 0 4 4] B 6 tt, «»>x-ruy hB*0»«|*« 

[0 0 4 5] B6t*tJ:^tx *mx-7U'^ 
*»«R«9VVi( , VW N , WV N , WW N tovvt 
Mja^EABCjUcnRHC: 1 B^^©^B^*^S5!La 
Sffa (BT-(ix2i:«/T) o *v^T-c;©HIS* s *W6 
tlfc^x-T-UsrhRSMRRffll^VVH BC 
B»UfcMRhi:ttB366 4BRh' CJi») % 9x-7i^ 
» hS«I^Rff^VW N £§]£«£|p|Kiiuj£L£BRg 
iittS^SMRg' fcJ;D7-f^y>yffl«*ffa. 
■T^to*., BRg' , h' tj;««>x-7*Uy 
Rff^VV N , VW N ©PIjtB«lqI(cR^-B©BBB 

©7 y ymmzi.OE&mt-wmt-oz? u 

'fe^^ffV^s 9x-7l/-y h^gl^Rfi^VVN , VW 
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hN' §f#5 0 

[0 0 4 6] Vm&froWk 

s> hRRfca^x-i/i/v h«ft-eH-<DHRj:«:^ 
-f£fc*K ii&t5WR£I&fh-r£::i:JiSib<> 

it, **& hr©&£s mm>»rti*<D*f{F*m 

<t &ffi©^*»fc*HR**Rbfc*©'c**. 
[0047] w±j;»), *sat<D«»-ett'>x-rb » 

>f£&£?T i 5B8Rh, gfcj^^x— hSljlftff-5-. 
HRh'', g' £*5RB&©Jia<5*©fcLT^i.' b 

Wi , WVi , WWi £WRh' , g' -C-a^x-^l/ 

[0 0 4 8] Ctli^JbT, «7x-7*l/y h£ 

SWMMI*WVh *fJ^*^lRllcSI»h' CfctK -?x 
^llSlfWWi *n£S£fiCNRg' 

«»«*WVu , WW N Oi^x-7V^ h£&G6R« 

[0 0 4 9] iJt^TN >£7x-7l/ » h«8kARA^W 
hN' , WgN' fcoi>T^**HC&i:BBl!fc:lBB 

£&&R«^WhN' fc££i£|a](cWRh' fcJ;!K it 
<7x-7*l/* hSStfl"R«*WgJI' ££;£«£|n](CWR 
g' CiD7^;^iJ>^fflaU l ?x-7'l/y 
&R«*|WhN' , WgN' ©a»->x-7*l/s;h*gl«RR» 

hSft^RS^VVK-! ' . 
[0 0 5 0] *V^TC©Jlt">x-yn»hfflftRR«9 
VVh-i ' x frx-TV* h3feiMKRR9VW|-i , W 
Vfl-i , WWn-1 tOV^Tffl*«^|Sl(C*^li^^{C 1 
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